Functional analysis and regulation of the malate synthase from Chlamydomonas reinhardtii.
Malate synthase (EC 2.3.3.9, formerly EC 4.1.2.2) has been investigated in the unicellular green algae Chlamydomonas reinhardtii. The molecular characteristics and the regulation of gene expression have been investigated for the enzyme. A full-length malate synthase cDNA has been isolated, containing an open reading frame of 1,641 bp encoding a polypeptide of 546 amino acids. This protein shares the conserved signature of the malate synthase family, along with the catalytic residues essential for enzymatic activity and a C-terminal motif that matches the consensus for glyoxysome import. Functionality studies have been facilitated by heterologous expression of the malate synthase cDNA in Escherichia coli. The remarkable metabolic versatility of the alga has been used to analyse the metabolic control of malate synthase gene expression. The data strongly support the role of acetate and light as the main regulatory effectors, and the existence of cross-talk between the two signalling pathways.